(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(ID EP 0 861 330 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
20.08.2003 Bulletin 2003/34 

(21) Application number: 96903494.1 

(22) Date of filing: 02.01 .1 996 



(51) mt ci7: C12Q 1/66, C12M 1/34 

(86) International application number: 
PCT/US96/00524 

(87) International publication number: 

WO 97/003209 (30.01.1997 Gazette 1997/06) 



(54) TEST APPARATUS, SYSTEM AND METHOD FOR THE DETECTION OF TEST SAMPLES 

-TESTVORRICHTUNG, SYTEM UND VERFAHREN ZUM NACHWEIS VON TESTPROBEN 
TESTEUR, SYSTEME ET PROCEDE POUR LA DETECTION D'ECHANTILLONS A TESTER 



(84) Designated Contracting States: 
BE DE DK FR GB NL SE 

(30) Priority: 12.07.1995 US 1081 P 
27.11.1995 US 7585 P 

(43) Date of publication of application: 
02.09.1998 Bulletin 1998/36 

(60) Divisional application: 
03006438.0 

(73) Proprietor: Charm Sciences Inc. 
Lawrence, MA 01 843-1 032 (US) 

(72) Inventors: 

• SKIFFINGTON, Richard 
Everett, MA 02149 (US) 

• ZOMER, Eliezer 
Newton, MA 02158 (US) 



(74) Representative: Price, Nigel John King 
J.A. KEMP & CO. 
14 South Square 
Gray's Inn 

London WC1R5JJ (GB) 



(56) References cited: 
EP-A- 0155 747 
US- A- 3 713 780 
US-A- 4 353 868 
US-A- 4 770 853 
US-A- 5 238 649 



EP-A- 0 309 429 
US-A- 4 099 920 
US-A- 4 409 988 
US-A- 5 223 401 



KRICKA L.J.: 'Clinical and Biochemical 
Applications of Luciferases and Luciferins' 
ANALYTICAL BIOCHEMISTRY vol. 175, 1988, 
pages 14-21 



Foreign Cite No. 1 
ApplNo. 10/578935 
August 9, 2006 
Robert S. Salter 
0656-032US3A 



m 

o 

CO 
CO 



CO 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 



EP 0 861 330 B1 



Description 

[0001 J It Is desired to provide for a rapid and efficient test for the detection of various test samples from materials or 
surfaces. Various test apparatuses and test methods have been developed for that purpose. For example ! it is widely 

5 desirable to determine or to test through quantitative and qualitative tests body fluids, such as blood, urine, milk and 
the like, as well as food, such as meat products, fruit, vegetables, and to detect for alkaline phosphatase, salmonella, 
drugs, and antibiotics, such as; for example, sulfa drugs, beta-lactam drugs, organophosphates, carbamates and active 
metabolites, various bacteria and pathogenic combinations, either in materials or on the surface of materials, or both. 
[0002] For illustration only, the detection and characterization, qualitatively and qualitatively, through the employment 

10 of a color change or a bioluminescence test, for the detection of the alkaline phosphatase, such as for example, the 
detection of ATP on or in materials, is most desirable for providing a measure of immunoeffectiveness, so that a rapid 
determination can be made of whether a processing or surface area is adequately hygienically clean and free of, for 
example, alkaline phosphatase, so"that corrective or disinfectant action can be instituted. 

[0003] Typically, the detection of ATP is by bioluminescence assay, which is a standard test which will detect food 
15 residue, bacteria, yeast, mold, by measuring the ATP on a surface. The method comprises obtaining a test sample, 
for example, on the surface of the material, such as by non-laboratory or out-oMaboratory or at field locations, the 
'activating of the test sample in the presence of test reagents, and then later employing a luminometer to determine 
test results, which can be compared with a controlled sample or controlled environment. 

[0004] The detection of a phosphatase, like ATP, may be made in a dimensional color test and method. However, 
20 such a test is time consuming and requires laboratory trained personnel. The present commercial tests are generally 
directed to a bioluminescence test, which ordinarily takes less than five minutes and employs premeasured and pre- 
packaged separate test reagents and employs a luminometer to detect test results. Generally, a portable luminometer, 
as used in the field, with the use of test containers, such as'various test tubes or plates. The concentration of the 
phosphatase has been determined by measuring or counting of the bioluminescence, determined by the reagents 
25 mixing with the test sample, and comparing the count against certain accepted control standards, or a threshold of a 
control standard. 

[0005] There are various ATP tests available in the field, and one bioluminescent ATP monitoring test in present use 
is described in 'The Handbook of ATP-Hygiene Monitoring" by Bio-Orbit Oy of Turku, 'Finland, while another lumines- 
cent ATP hygiene monitoring test in use is called the Charm ABC Swab Test™, sold by Charm Sciences, Inc., of 

30 Maiden, Massachusetts. 

[0006] Another portable swab-type device for use in an ATP bioluminescent test for measuring cleaning effectiveness 
is distributed under the mark Lightning™ swab device by Idexx Laboratories, Inc., of Westbrook, Maine. (Lightning™ 
is a trademark of Idexx). The Lightning™ device consists of an integral swab design, which contains a unit dose of 
reagents in use with a portable luminometer. The device employs an elongated tube with a cover on it at one end and 

35 an elongated, extended premoistened wetting agent on a premoistened swab, and with such end containing a buffer 
in a bulb, while the opposite read chamber end : where the test results are read, comprises a glass ampoule. The 
ampoule contains a luciferin and luciferase reagent material, with a glass ampoule separating the read chamber from 
the buffer end. The swab is removed from the tube and is used to obtain a test sample from a surface to be tested for 
ATP, and then the swab is reinserted within the tube. 

40 [0007] The cover end of the device is then met and squeezed to force out the buffer solution, while the opposite end 
containing the glass ampoule with the reagents, is crushed by the user so that the buffer solution and the crushed 
luciferin-luciferase test reagents are then admixed within the tube with the test sample to form the reaction mixture, 
which would provide for the appropriate bioluminescence. The read chamber at one end is inserted into and read by 
the portable luminometer. Thus, the Lightning" device provides a swab-type test probe requiring the bending and 

45 squeezing of one end and the crushing of a glass ampoule at another end of the device, then the admix of the materials 
prior to inserting the read chamber into a luminometer and then reading the test results. 

[0008] US-A-4 770 853 discloses a device for a self-contained solid phase immunodiffusion assay. The device is 
comprised of a sample collector a tube with compartmentalized reagents and a ligand receptor capture membrane 
filter area. The seals can be broken through pressure on the sample collector. The sample collector is pushed through 
50 the seals, mixed with reagent, and then pushed into a ligand receptor reaction area where the tip of the sample collector 
contacts diff usable membranes or filters and transfers the reactants to a capture membrane wherein a ligand receptor 
reaction can be visualised by the naked eye. 

[0009] JP-A-7 595555 (Kokai) discloses a device comprising a light-transmitting container, a collector plug and a 
specimen collecting bead. The container accommodates both a hermetically sealed core, which contains a liquid sub- 
55 stance hermetically sealed therein and has pressed tearable film pieces at both ends, and a carrier supporting a se- 
lective agent in an inactivated state in the hollow of the container. The hermetically sealed core has a guide passage 
formed in the upper part thereof and is kept in a hermetically sealed state by a plug. The liquid substance contains an 
indicator capable of changing the colour of the liquid substance with the growth of a microorganism being handled. 
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[0010] EP-A-0 155 747 discloses a combined swab and culture storage receptacle including a first container com- 
prising a rupturable wall portion and defining a first sealed chamber a culture-sustaining media retained in the first 
chamber, a second container defining a second chamber separated from the'f irst chamber by the rupturable wall portion 
and a closure providing access to the second chamber. Retained in the second chamber is a swab comprising a shaft 
portion and a head portion disposed directly adjacent to the rupturable wall portion. The swab is movable within the 
second chamber so as to permit the head portion to rupture the rupturable wall portion and enter the first chamber. 
After employment of the swab to collect a culture specimen, the head portion is forced through the rupturable wall 
portion into the first chamber for immersion in the culture-sustaining media. 

[001 1 ] US-A-5 238 649 discloses a specimen test unit including a swab member adapted for collection of a specimen 
to be tested. The test unit incorporates one or more reagents or other test fluids for delivery into contact with the 
specimen on the swab member. In accordance with various embodiments, the contacted specimen and fluid are then 
delivered through one or more porous members for analysis and/or to contact an additional reagent or reagents in the 
course of performing a selected test. In some forms, one or more of the porous members is preimpregnated with a 
selected reagent or constituent thereof. In some forms, one or more of the porous members is formed from a hydro- 
phobic material to serve as a fluid seal until fluid is forced therethrough, for example, by squeezing a reagent-containing 
housing member of the test unit. 

[0012] It is desirable to provide for a new and improved test apparatus, system and method adapted for use with a 
wide variety of known and unknown test methods for the detection of test materials on a material or on a surface. The 
improved test apparatus is greatly simplified in structure and is effective in use, eliminates possible operational mistakes 
by personnel in the field, does not require separate pipettes and test tubes, does not provide for the crushing of glass 
ampoules with its inherent danger, and provides excellent separate stability of test reagents which may be employed 
with the test results by specifically prepackaging the reagents, so that the test apparatus may be stored for long periods 
of time prior to use. 

[0013] The device is particularly adapted for in-field or out of the laboratory testing'by unsophisticated personnel, as 
well as the use by laboratory personnel, and further and importantly may have the test results determined by using the 
entire test results in one end thereof, or removing one end of the test unit for testing in a test instrument, which may 
be, for example, a visual change of color, or other property, in some tests, a use of a portable luminometer, or the use 
of other types of test instruments including radioactive detection devices, either alone or in any combination. The 
improved test device is particularly adaptable as a disposable, inexpensive, transparent, plastic pocket test apparatus. 
[0014] According to a first aspect of the present invention there is provided a test apparatus for the detection of a 
test sample from or on a material, which apparatus comprises: 

a) an elongated tubular sample unit having: 

i) a probe means having a first and second end, with said first end to obtain a test sample in-use to be collected 
from or on a material; 

ii) a chamber having a first and second open end and adapted to receive and retain therein prior to use and 
after use said probe means and having a cover for said first end of said chamber; and 

iii) means to move longitudinally said first end of said probe means within said chamber for use to selected 
use and non-use positions; 

b) a tubular test unit longitudinally aligned and attached to the second end of the chamber having a reagent trans- 
parent housing with a bottom having a perimeter, and having a first open and second closed end, said first end 
attached to said second open end of said chamber, said transparent housing composed of a transparent material 
adapted for use with or in a test instrument or visual observation for the identification of the test sample by colour 
or luminescence, and said perimeter being transparent throughout: and 

c) test sample reagent means to. contact the test sample on said probe means comprising at least one sealed 
reagent package, characterised by a puncturable membrane adapted to be penetrated by the longitudinal move- 
ment of said first end of the probe means, the test sample and the reagent means in combination providing a 
selected test for the detection of the test sample when the test sample and the reagent means are combined in 
said transparent housing in said test unit. 

[0015] According to a second aspect of the present invention there is provided a combination of the test apparatus 
of the first aspect of the present invention and a photometer to measure the emitted luminescence in said test unit for 
the detection of said test sample. 

[0016] According to a third aspect of the present invention there is provided a method for the detection by a user of 
a test sample from or on a material, in which said test sample is combined with test reagents to provide test results, 
which method comprises: 
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a) providing an elongated, tubular, sterile test apparatus with a sample unit constructed and arranged to obtain a 
test sample to retain a probe means having a probe end therein, and a transparent closed end test unit at the one 
end to provide test results; 

b) removing said probe means and collecting the material to be tested to obtain a test sample on the probe means: 

c) inserting said probe means within said test apparatus; 

d) longitudinally and threadably moving said probe means in said test apparatus, with said test sample, between 
a starting non-use position with the probe end within the sample unit and a use position with the probe end in the 
test unit: 

e) puncturing one or more packaged test reagents selected for the particular test method for the sample by the 
downwardly longitudinal threaded movement of the probe end of the probe means to provide a contacting of said 
test reagents and said test sample from said probe means in said test unit; and 

f) measuring a change in colouror luminescence within said transparent test unit. 

[0017J According to a fourth aspect of the present invention there is provided a test unit comprising a transparent 
bottom end and a unit dose reagent chamber for use in a test apparatus, which unit dose chamber comprises: 

a) a cylinder having a one open end and an other opposite open end; 

b) a probe-puncturable membrane seal over the one end and the other end of the cylinder to form a sealed com- 
partment; and 

c) a reagent composition for use in the detection of the test sample and sealed within the sealed compartment. 

[001 8] According to a fifth aspect of the present invention there is provided a combination of the test unit of the fourth 
aspect of the present invention and a test apparatus for the detection of adenosine triphosphate or phosphatase in a 
test sample, which test apparatus includes a lucrferin-lucif erase or phosphatase substrate reagent for reaction with the 
released adenosine triphosphate or phosphatase in the solution. 

[0019] According to a sixth aspect of the present invention there is provided a test apparatus for the detection of 
adenosine triphosphate or phosphatase in a test sample, by luminescence or colour which test apparatus comprises: 

a) a longitudinal test apparatus housing having a one end and an other end; 

b) a moveable probe within the housing to collect a test sample and arranged to puncture a membrane seal; 

c) a transparent test unit having a one end and a closed bottom end extending from the one end of the housing 
for use in detecting luminescence or colour in the test sample, and a reagent to detect adenosine triphosphate or 
phosphatase, by colour or luminescence, at the closed bottom end; and 

d) one or more unit dose reagent chambers longitudinally positioned in the test unit, which reagent chamber com- 
prises: 

i) a cylinder having a one open end and an other opposite open end; 

ii) a probe-puncturable membrane seal at and over the one end and the other end of the cylinder to form a 
sealed compartment; and 

iii) a reagent composition for use in the detection of adenosine triphosphate or phosphatase in the test sample 
and sealed within the sealed compartment, which reagent composition comprises a buffered solution to release 
adenosine triphosphate or phosphatase from the test sample into the solution for subsequent reaction with 
the reagent tablet. 

[0020] There follows a description of exemplary, non-limitative embodiments of a test apparatus and a test system 
employing the test apparatus, and a test method employing the test apparatus and system. In particular, one of the 
embodiments is directed to a bioluminescent type test for the detection of test samples from a material or material 
surface, employing known test techniques. 

[0021] The exemplary embodiments of test apparatus are composed of a sample unit and a test unit, which sample 
and test units may be generally longitudinally aligned and secured together generally in tubular form, and which may 
be integral or may be disposed for the removable detachment of the test unit by the user. The test apparatus is employed 
for the detection of the qualitative or quantitative, or for any analytical test of one or more test samples from or on a 
material or on a material surface. 

[0022] The test apparatus comprises a sample unit having a probe means, such as an elongated element having a 
first and second end, with the first end adapted to obtain a test sample with a test collection swab or means at one 
end, used to be collected from or on a material, and generally would comprise a probe-type collection means at one 
end, by which a test sample may be collected, and a sterile chamber having a first and second end and adapted to 
receive and retain therein prior to use, and optionally after use, the said probe means, and having a cover for the first 
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end of said chamber to seal the end of the chamber. 

I00 f ] . J? SamP ' e Unit alS ° indUdeS meanS t0 re,ain said P robe means wi,hin said chamber prior to use- that is to 
T I -ri apparatus sterile P rior to use - and without indiscriminate movement of the probe means within the 
chamber The sample unit also includes a probe positioning means, comprising a plurality of selected identification 
pontons between the probe means and the chamber in order to identify the relative position of the probe means and 
particularly the frrst test end of the probe means, within said chamber or within said test units, both before and after 
T>k r m ? e , U f a,SO ' nc,udes means to move a c °*er end, having the probe means move generally longitudinally 
to the f.rst end of the probe means, in relationship to said chamber, typically over or within said chamber for use to 

* ! P ' Urality ° f ' SeleC,ed idenlification P° sitions as quired in the particular test method and apparatus 
22? J V Waratus also includes a test unit attached to a sample unit, generally longitudinally aligned and 
attached o the sample unrt and having at its bottom end a reagent housing, which is optionally generally transparent 
so that a lum.nometer or visual test/esult observation may be made, and having a first end and second bottom end' 
the frrs end attached to said second end of the chamber in the sample unit, and the housing adapted for use alone or 
integrally wrth the test apparatus, so that the test results may be observed in the reagent housing, or the reagent 
housing may be detached and used in a test instrument, or to conduct tests on the admixture therein, or the entire test 
apparatus, together wrth the reagent housing, employed in a test instrument, such as the bottom end placed in a 
luminometer or other instruments for the detection of the test sample. 

[0025] The test unit also includes a test sample reagent means, which comprises preselected reagents depending 
on the des.red test to be carried out, and when one or more tests may be carried out alone or in any sequence as 
des,red, wrth the test reagent means designed to contact the test sample collected. The reagent means generally 

^Inf I r t reagent PaCka9e C ° maining 8 ,eSt rea9ent ' which mav be so,id - "V". Powder, emulsion 
suspension tablet or substantially any combination separately or admixtured thereof 

LTmlthlHtlT^ 6 and , USUal * is a P ,uralit y of se P arate sealed reagent packages, depending on the particular 
test method selected for the test sample. The test sample reagent means is characterized as being adapted arranged 
and constructed, so as to be displaced, punctured penetrated or unsealed by the longitudinal movement of the first 
end of the probe means to a selected identification position so as to permit the admixture or combination reaction or 
otherw.se contacting the test sample on the probe means, and the one or more reagents which have been released 
Irom the sealed reagent action of the reagent means. 

E27 ^"f^"/' re39ent meanS iS cnarac,eri2ed bv a Package having a puncturable foil seal or membrane, 
, k .? °. penetrated bv the ™vemen. of the probe means, or by other means after collection of the test 
sample by the probe means, and with the one end of the probe means moved to a selected identification position so 
as to generally sequentially, puncture the aligned, sealed reagent packages in the desired sequence as desired The 
puncturing occurs at progressive, selected identification positions, usually which positions are marked on the outside 
of he chamber for easy observation by the user. In some test methods, as desired or required, sequentially contacting 
of test reagents .s desired, while in other tests the sequence is not of importance. Generally the reagents are also 
packaged and separated in order to provide for better storage life. Generally, two, three, four, or five or more test 
reagents or combinations in a package are employed, and would include, for example, at least one liquid reagent 
either water or a buffer solution or a neutralizing solution, and then one or more powdered or tablet type packages so 
that as the test sample as the probe means is pushed downwardly, it comes in contact with each of the selected 
reagents with the test reagents and test samples admixed at the bottom end of the test unit. A test reagent packaged 
or unpackaged, may also be placed in the bottom end of the test unit, such as a solution or tablet to be admixed with 
the other reagents and test samples. 

10028] The test apparatus, containing the sample and test units, is composed, for example, of an elongated thermo- 
pile transparent, flexible^ ^ an elongated semi-rigid probeexposed 
I h :" e , Chamber ° f the tube ' and a transparent test unit end at the other end and containing therein the 
^packaged tes reagents. This apparatus is well adapted for use in the field by generally untrained personnel to 
obtain test samples from or in a wide variety of materials. The test apparatus may be composed of a disposable 
transparent tube material that is easily carried by a user in a pocket or briefcase to the field or plant as required and 
usually may be disposed of in toto, or where the test unit is removed from the bottom and then is sealed, may be used 
in a portable lum.nometer, which thus makes disposal of the test apparatus quite easy, without undue contamination 
oi the atmosphere. 

[0029] Generally, the probe means comprises an elongated, somewhat flexible, usually semi-rigid plastic element 
secured at second end to said cover, and which cover is mounted over the one end of the chamber, typically slidably 
but also for removable, helical or other longitudinal movement within the chamber. The probe means contains a test 
sample collection material secured at the one end, such as, for example, a fibrous type material such as a cotton swab 
winch may .f desired, be premoistened, such as by a water or an aqueous wetting solution, or with other compositions 
such as color indicators, dyes, reagents or test reagents, or merely may contain chemicals which physically or chem- 
ically b ind to the material to which the test is directed. Generally, the first test end of the orohe m**n R ic .in , .iH.nvMc.noH 



EP 0 861 330 B1 



such as by water or a wetting agent solution, particularly when it is used for the collection of test samples on materials 
or surfaces, to determine hygiene cleanliness, in order to aid in the collection of the test sample on the surface. 
[0030] The test apparatus is provided to the user with a sample and test units together and with the sterile probe 
means within the sterile chamber of the sample unit. The probe means is originally in a non-use position, so it does 

5 not longitudinally move until after the collection of the test sample by the user. The probe means is then moved se- 
quentially to the selected identification positions. Optionally and preferably the test apparatus includes some means 
to retain the probe means in the original., selected non-use position prior to use by the user, such as the use of an 
adhesive tape wrapped about the one end of the cover and the chamber, which is user removable, and the use of an 
easily breakable adhesive, or the use of a heat shrinkable material, such as a transparent plastic material which may 

10 be shrunk around the one end of the cover and the chamber or the entire test apparatus to render it sterile until use, 
to preposition the probe means within the sterile chamber prior to use. 

[0031] The test apparatus includes probe position means, in relationship between the sterile chamber and the one 
end of the cover containing the probe means, in one acceptable and preferential method of use. The probe position 
means generally would comprise any type of means by which the one end of the cover containing the probe means is 
15 moved longitudinally in relationship to the test unit which contains the reagent means. Thus, in one example and 
preferably, the chamber may contain a series of spaced-apart, generally parallel identification lines or marks, either 
marked by colors or numbers or both, or by some identification means, whereby the bottom portion of the cover con- 
taining the probe means and prior to the removal of the retaining means is prepositioned, and then user-moved relative 
to the marks on the chamber. 

20 [0032] The test instructions then permits the obtaining of the test sample using the probe means on a material or a 
surface, and reinserting the probe means within the chamber, to a selected., usually first non-use, non-reagent identi- 
fication mark, or in the one end of the probe chamber and does not extend beyond the second end of the chamber, 
that is, the test end is above the test unit. The probe position means then provides for the longitudinal, slidable or 
helical movement of the cover means with the test probe, to say, a second position, third or fourth or multiple positions, 

25 whereby the one end of the probe means then contacts the respective reagent test means positioned in the test unit. 
This provides for contact of the test sample of the probe means with the test reagents, so that all of the test samples 
or reagents are then contained and admixed within the test unit at the one bottom end of the test apparatus. Generally, 
the final probe position means is such that all of the test reagent unit means have been punctured down at the one 
end, and the one end of the probe means is disposed slightly within the test unit. The probe may then be twirled to 

30 ensure good contact with the reagents, and then withdrawn to the original or a non-use position within the chamber 
for later use or disposal. Typically, the sample unit is within the chamber, so that the test apparatus, the sample unit, 
or the sample and test unit all together may be readily and easily disposed of in an acceptable manner. 
[0033] The position probe means should be well-marked and typically uncomplicated, so that the probe position 
means may be easily understood and used by people in the field. 

35 [0034] The means to move the one end of the probe means may vary; so long as the probe means is moved longi- 
tudinally within the chamber between non-use and selected use positions, and from the one end of the chamber into 
the test unit, for example, by the employment of a slidable longitudinal movement when the cover is placed in a snug, 
close-fitting sliding position over the one open upper end of the chamber of the sample unit, or where there are helical 
or spiral grooves placed on the inside of the cover, or on the outside of the chamber unit or both, to provide for the 

^0 spiral movement to a selected probe position means, or where merely bumps or other means are employed so that 
the user may move the probe means easily to the selected positions. 

[0035] Of course, it is also recognized that where there is only a test sample at the end of a probe and only one 
reagent, it may well be that no probe position means are required, other than for use or non-use, and the probe merely, 
after a test sample is placed in the chamber, and merely longitudinally moved downwardly to contact a single reagent 
^5 to force the reagent then to contact the test sample directly into the test unit for test or observation. This would indicate 
the use of a very simple test method, and typically would not lend itself, for example, to the bioluminescent-type method 
for determining enzymes like phosphatase, or for the use of beta-lactams, or in processing of meat, or for determining 
sulfa, drug residues or organophosphate residue on products. 

[0036] In another embodiment, the test apparatus may comprise a single tube with a cover, wherein the entire test 
50 apparatus, after the test sample on the longitudinal movement of the probe means, is employed in its entirety in de- 
termining the test results, that is, the test unit is not either made or detached or removable from the one end of the 
sample unit, but is for example, securely attached thereto, for example, by being integrally molded therewith. In such 
a situation, the test unit at the one end can still be inserted into a luminometer, or other test instrument, and the color 
or other change affected by the test results observed or read. Thus, as desired, the entire test apparatus can be 
55 disposed of in an effective and environmentally non-toxic manner. 

[0037] In another embodiment, which wDI be illustrated, the test unit at the one end of the test apparatus can be 
detachably removed in any manner thereto, such as employing threads, or slidably fit, or a weakened mechanical 
section or other means, or merelv iust taoina the units toaether. so that after movement of the probe to selected iden- 
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Lnn! 1 P T' ? rem ° Val ° f the Pr ° be meanS l ° the non use posi,ion < ,he ,est unit at the end of the test 
appara us may be .easily tw.sted or removed by the user and would then contain therein the test samples of the various 
reagents, ,n an adm,xture. In this particular method of operation and structure, the test unit, which occupies only a 

Z 1st US • T Y ,hen ^ dGtaChed a0d inSerted ^ f0r eXam P' e ' in, ° a P° rtable fie,d -'VPe luminometer so 

Lnvi rlnl w T qU ' te readi ' y l ° USe ° f P ° rtab,e t6St instru ^nts and use in the field or non-laboratory 
enwonments Where this test method is employed it is often desirable to provide a means to seal the one open end 

bv emnfolT IT T° Val 'T t6St aPPara,US ' ThiS Ca " be accom P ,is ^d by a variety of means; for example, 
Z^lJZtT'^T 9 IU9HntypeCaps ^ tothetesta PP ara t^,orb y moreconvenientl y usingaremovable 
llTtltZ Li ' ° r eXamp,e; WWCh ^ be S6CUred t0 the test a PP ara,us and readi * ™™<> by the user 
ooen In t , * ?! T' ^ ^ ^ " , the ° pen end ° f the ,es < unit and w ' a PP* d around to cap the 
open end of the test unit. Such a seal, for example, may comprise but not be limited to: an aluminum foil which is 

EST?- r Sid " " ° ther meanS ,0 CaP ' S6al ° r ° ,he Wise secure the one °P- •* of the test unit 
the plastic ,s flexible, particular^ toward or near the one of the test unit, so that a user may then squeeze the oneTnd 
of the tube generally intermediate the test unit and the sample unit, so as to insure the test sample on the probe means 
he oWnd '"T^' fo ' e * am P'*- with the premoistened reagent liquid and contacts the test reagents fu^ybefo e 
the one end of the squeezed, used probe means is withdrawn into the chamber 

[0039] The reagent housing which is used generally is transparent, particularly where a visual observation is desired- 
carried out does not require transparency of the housing or test unit. The test sample reagent means which is placed 

Cone end ofVhf " T adjaC6m ° P6n ° f the t6St ™" is adapted "> be W^oT£S 

by one end of the probe, and provides powdered, liquid, tablet or suspensions of one or more or a combination of 
chem,cals, materials and reagents to the test unit as desired by any particular test comb.nation of 

[0040] Usually, the test reagents would generally comprise from two to five separate sealed reagent packages at 

e fs desLrr 6 of which r, ackages wou,d be a nquid package - such as a wa,er » bu «- ° * iKSt? 

packaoe o that the LTJt T, ? ^ ** ^ a " indiVidUa ' dye ° r Nations in each 

the Treageni Chousing ' eS ' ^ PUnCtUrSS eaCh Pa< * age 8nd ,hat the ^ co,or is present * 

l^uTd CO mS ,y, , f ° r .fT'*' Sea,6d rea9ent PaCkage> P articular, V "here the test unit is generally cylindrical, 
" T y SPaC6d aPart ' Separat6ly S6a,ed ,6St rea 9 ents con,ainin 9 ° ne or «*>» 'est reagents, the 
m^vem!n, » 9ne H ' f "° " '° ^ penetra,ed ' P unctured or *p«.d by one end of the probe means on longitudinal 
movement, to prov.de for contact between the contents of the package and the test sample. The probe means pene- 

a aenlT Th rUP J Ur3ble membrane ' WhiCh " P,8Ced ° n 81 least one sid ^ and typically on opposing sides of 
a generally cylindnca. package, or in fact where a tablet is used, is designed to break up a powdered tablet h contact 
with the liquid solution and the test sample. ' conwci 

onet/ J r l7T V ' ! e f d rea9em PaCka9e C ° mpriSeS 8 P,ura,i,y ° f 9 eneral, V separate . individ " a ' P a ckages with 
Z1Z T TOT . pUncturable sea,ed membranes and opposite radial sides thereof, all selected to be 

sample >T h ^fJ* T™ P ° Siti ° nS * ** *«" P ° Si,i ° nS < t0 pr ° Vide ,0r adec ' uate con,a « be ' w -n 'he test 
T^up ^e^geL meanS 3 6aCh ° f ^ rea9emS ' 50 ,hat the en ' ire miXtUre ° r COn,ent ,hereof - would 

la^For ITZT^T 6 ,' ma,e T' C ° nCentrati0n and ,orm of the test ^ents in each package, or alone, may wide^ 
noTn*l h , t rea9 C ° ntain 3 ^ micr °° r 9anism or other microorganisms, growth and enhanc 

uch as o o; 7 e clrS't " ? V J ene f min6 ' te,raaCe,iC add ^ enhandng reagentS to enhance the test results, 
such as pH or dye color indicators, buffer solutions, saline solutions, water solutions, enzymes material which biolu 

IZSIT " TT f" 6 , and ' n C ° mbinati0n W " h 3 ,UCtf6rin deriVatiV6 ' 0r With other -areril wht P ro e 

hataTs Z i'nZl* 7 ^ ° aCtiVe iS0, ° PeS ' f ° r eXamp,e 3 be,a " ,aC,am test < stabili2ers ^ antioxidants phos- 
phatates and phosphatase substrates, various biological buffers, material such as a chromogen which acts in the 
presence of an enzyme, and a wide variety of other materials 

n? ? 4 L ^ te , St apparatUS ' f0r examp,e ' ma V be US «J in test methods to determine phosphatase. ATP beta-lactams 

fo^L .Co aC,6na SUCh 38 C °' if0rm and E C0li - e,c < see - for exam P'^ tests described in U S Patents 4 239 745 
4,239,852, 5,200,311 , 5,283,180, 5,354,663, and 5.374,535. 4,239,745, 

[0045] The invention comprises a method for the detection of a test sample from or on a material which method 
mcludes proving a test apparatus with a sample and test units, collecting a test sample by use of a probe means 
IIS J St0 h red ; aSter " e h ChamberWithin a Sam P' e »* andthereafter using the probe r^ans^re^E^Znl 
a test swab with an end thereof, which may be premoistened so as to collect a test sample.' Thereafter the meZd 

olcTwih" 9 6 meanS W " hin 3 Chamb6r 10 PUnCtUre ° ne ° r more ,est W«t means, so as to proZl for 

the test Tl" h T ^ °" e 6nd ° f teS ' aPParalUS ° f ,he ,est samp,es with one or mor « 'est reagents so , ha 
the test method can be earned out. and with the probe moved longitudina.lv between selected oroh. J«mL ZOl 
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the test apparatus. 

[0046] The method also includes employing a test unit, either individually or by the use of instruments, either alone 
or as an integral part of the test apparatus, to do the test detection. Any test method may be typically employed in the 
test apparatus, the selection of a particular test and test reagents known to persons skilled in the art dependinq on the 
particular test. 

[0047] The apparatus is composed of two units, the sample unit and the test unit. In one embodiment, the test unit 
is an integral part of the apparatus and does not need to be removed for final reading of results. Instead, the whole 
apparatus is inserted to the luminometer for reading. Another embodiment, which calls for removal of the test tube unit 
for analysis, may be used because of the portable luminometer constraints. The analyzer, e.g. luminometer can ac- 
commodate the whole apparatus, and therefore better and more simply contain all chemicals in the apparatus for 
disposal. The cover/chamber sliding mechanism can be controlled after testing by a spiral or raised portion on the 
plastic in order to control the position and/or speed of or stop the downward motion of the probe, and control the timing 
for each chemical reaction. Some tests will require the use of a timer to allow the full reaction to take place on a timed 
basis. 

« [0048] The sample unit contains a sterile chamber housing the probe, made of disposable plastic and composed of 

a chamber cover that holds the probe and the chamber for the probe, which can be made of metal or other materials 
, The cover and chamber are sealed prior to use to prevent downward movement of the cover, moving the probe into 

the chamber. A simple sealing mechanism is used, such as heat shrink plastic or paper that can be torn by a simple 

twist, to open the chamber and cover and retrieve the probe for sampling. 
20 [0049] The chamber is comprised of a waterproof housing to enable the probe material to be maintained moist with 

the proper solution and ready to use. 

[0050] The probe may be a swab-type device, made of plastic, wood or metal, with the tip made of absorbent material 
such as cotton, or synthetic material (plastic), or a hollow tube; e.g., a disposable pipette. The tip may be used to obtain 
a sample by a capillary or vacuum suction, or an affinity probe that can adsorb the analyte by bioaffinity binding- e g 
25 antibodies or receptors, may also be used. 

[0051 ] The unit may also contain instructions and a control mechanism, by which the probe, after the sampling step, 
is inserted into the testing unit and longitudinally moved to puncture the membranes and allow penetration of each 
reagent container. 

[0052] In an optional embodiment, a squeezing mechanism may be desired for full recovery of the sample and prod- 
ucts of the interaction of the sample and the reagents. In this embodiment, the chamber's opening is narrowed to 
enable the swab, when withdrawn to the non-use position, to squeeze out all liquids into the test microtube for best 
recovery of color/luminescence products, or a flexible plastic tube squeezed about the probe means cappinq the ap- 
paratus. 

[0053] Trie test unit is essentially a transparent test tube (plastic or glass) that contains the active components of a 
selected test with the test sample. Each chemical is contained within a small cylinder; e.g. a reagent chamber, and 
inserted in the housing and both top and bottom are sealed with a water- and chemical-resistant membrane made of 
aluminum foil, plastic or waxed paper, or a combination of the above. 

[0054] The membrane is thin enough to be fractured, burst, or punctured by the probe with a slight pressure by the 
user. The reagents are packaged in the reagent chamber in liquid, dried powder or tablet forms. The number of reagents 
may vary as required for each test method selected: for example, from one to five ingredients, depending on the test 
requirements. 

[0055] optionally, indicator dye is included with the early reagent (e.g. in the first Reagent A), the first penetrable 
reagent. This helps to verify that all the chemical interactions during the test are working properly. When the dye is 
visible in the-test housing, it is an indicator of a used device. 
« [0056] The test apparatus system and method will be described for the purposes of illustration only in connection 
with a series of illustrative test apparatus and test method employing various test apparatus. However, it is recognized 
that those persons skilled in the art may make various modifications, changes, additions, and improvements to the test 
apparatus, system and methods without departing from the spirit and scope of the invention. 

50 Fig. 1 is an elevational view of the test wand apparatus of the invention. 

Fig. 2 is a sectional view along line 2-2 of the apparatus of Fig. 1. 
Fig. 3 is an elevational view of the apparatus of Fig. 1 with the plunger removed. 
Fig. 4 is an elevational view of the apparatus of Fig. 1 with the microtube removed and capped. 
Fig. 5, with schematic illustrations 5A - G, shows the. steps of the test method employing the apparatus of Fig. 1. 
Fig. 6 is an enlarged, fragmented, sectional view of the lower section of the apparatus of Fig. 1 in the non-use 
position. 

Fig. 7 is an enlarged, exploded, fragmented view of the microtube and reagent packages of the apparatus of Fig. 1. 
Fig. 8 is an elevational view of another embodiment of a threadable test wand apparatus of the invention, with Fig. 
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8A showing the apparatus with the cover removably secured to the chamber, and Fig. 8B showing the apparatus 
with the cover removed. 

[0057] Fig. 1 shows the test wand apparatus 10, comprised of transparent, semi-rigid molded polyethylene with 
cover/plunger 12 be.ng secured around and outside of elongated sterile sample unit cylinder 14 A microtube test unit 
1 6 is attached to the bottom end of the sample unit cylinder 1 4, the microtube test unit 1 6 having indentations 26 and 
finger gnps 24 to enable a user to manually graspand remove the microtube test unit 1 6 from the sample unit cylinder 1 4 
[0058] A swab 18 (shown -in broken line) is inserted into the interior top end 15 of the cover 12 and removably 
secured therein. A generally circular aluminum foil seal 20 is positioned on the exterior surface of the microtube test 
unit 16 and is removably adhered by self-adhesive backing to the microtube 16. Indicator lines 22 are shown on the 
upper end of the sample unit cylinder 14. The bottom end of the cover 12 and the top end of the sample unit cylinder 
14 are secured together with a heat-shrunk plastic seal and removably secured around the periphery of the cover 12 
and sample unit cylinder 14, to prevent downward movement of the cover 12 when the apparatus is in a non-use 
position. 

[0059] In the sectional diagram of Fig. 2, the apparatus of the invention 10 is shown with the cover 12 having the 
swab 18 removably inserted into the interior of top end 15 of the cover 12. The top of the sample unit cylinder 14 is 
' shown with an angular, elliptical cut 1 9 thereon. A swab 1 8 is inserted into the interior top end 1 5 of the cover 1 2 and 
removably secured therein. Fig. 2 also shows the microtube test unit 16 with inner containment system having units 
30 and 32 and space at the bottom , the units containing Reagent A 36, Reagent B 38, and Tablet C 40 respectively. 
Puncturable membranes 74. which separate each unit of the inner containment system 49. are also shown 
[0060] Fig. 3 shows the apparatus 1 0 with the cover 1 2 removed from the sample unit cylinder 14 the microtube 
test unit 16 still attached to the end of the sample unit cylinder 14. A swab 18 is inserted into the interior top end 15 of 
the cover 12 and removably secured therein. 

[0061] Fig. 4 shows the apparatus 1 0 with the microtube test unit 1 6 detached from the sample unit cylinder 1 4 and 
sealed with the adhesive-backed, aluminum foil seal 20. 

[0062] Fig. 5 shows the apparatus 1 0 of Figs. 1-4 in use. Fig. 5A shows the apparatus 1 0 prior to use with cover 
1 2, sample unit cyl.nder 14 and microtube test unit 16 attached. Fig. 5B shows the cover 1 2 withdrawn from the sample 
unit cylinder 14, with the swab 18 obtaining a test sample from surface area 48. Fig. 5C shows the cover 12 being 
reinserted into the sample unit cylinder 1 4, and being moved downwardly longitudinally to the first of the indicator marks 
22. Fig. 5D shows the cover 12 being further depressed into the sample unit cylinder 14 at the second of the indicator 
marks 22. 

[0063] Fig. 5E illustrates the cover 1 2 being depressed in a downwardly longitudinal manner fully within the sample 
unit cylinder 14 to moisten the tablet at the bottom of the microtube test unit 1 6. Fig. 5F shows the microtube test unit 
16 after removal from the sample unit cylinder 14, with the adhesive-backed aluminum foil seal 20 being sealed over 
the microtube test unit 16. Fig. 5G shows the microtube test unit of Fig. 5F being inserted into a luminometer 44 and 
counted with a counter 46 for testing of the sample. 

[0064] Fig. 6 depicts an enlarged view of the bottom end of the apparatus 10 with the microtube test unit 1 6 The 
swab 18, premoistened with swabbing solution, is moving longitudinally and downwardly toward the first prepackaged 
containment unit 30 with a microbial lysis solution and ATP stabilizer. The second prepackaged containment unit 32 
is shown with the buffer optimized for. luciferin-luciferase reaction, and the luciferin-luciferase Reagent tablet 40 is 
shown in the bottom of the microtube test unit 1 6. 

[0065] Fig. 7 shows in further detail the single use sequential unit dose containment system 49, with plastic cylinders 
30 and 32 containing Reagent A 36 and Reagent B 38. Tablet 40 is shown in position below the units. Puncturable 
membrane seals 74 for the separation of the containment units are also illustrated. The system 49 is shown prior to 
insertion into the microtube test unit 1 6. While in the preferred embodiment for the detection of ATP the above-men- 
tioned reagents are utilized, it is recognized that other 'combinations of reagents and detection products may be used 
for specific alternate applications of the test apparatus as shown and described. 

[0066] Fig. 8 illustrates another embodiment of the test apparatus 50, with cover/plunger 52 having a rounded top 
end and threads 56 on the interior surface of the open bottom end of the cover 52. These threads 56 are threadably 
fit to the threads 58 on the outside of the open upper end of the sample unit cylinder 54. A swab 18 is removably 
inserted into the interior of the top end of the cover 52. This embodiment also depicts a microtube test unit removably 
secured to the sample unit cylinder 54 with a peripheral indentation 66 and finger grip 64 to enable the user to detach 
the microtube test unit 60 from the sample unit cylinder 54. A plastic heat shrunk seal secures the sample unit cylinder 
54 and cover 52; and an adhesive-backed aluminum foil seal is removably secured to the exterior surface of the mi- 
crotube test unit. The aluminum foil seal 62 is used to cap the microtube test unit 60 in a secure fashion after it is 
detached from the sample unit cylinder 54 for testing. Indicator lines allow the user to control the turning of the cover 
52 wrth the threads 56 to enable the swab 70 to be longitudinally downwardly inserted into the prepackaged reagent 
containment system 60. 
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[0067] Fig. 8A illustrates the apparatus 50 in a non-use position., and Fig. 8B shows the apparatus 50 in a use 
position with the cover 52 removed for obtaining a test sample. The reagent containment system 60 in Fig. 8 may be 
comprised of the same reagent combinations as illustrated in Figs. 1-4, or may be any other combination of reagents 
and chemicals as desired for testing. 

5 [0068] In use, the test apparatus is used by removing the heat-shrunk plastic seal securing the cover 1 2 to the sample 
unit cylinder 14, and removing the cover 12, which cover has a premoistened swab 18 removably secured into the 
interior of the top 15 of the cover 12. After swabbing/sampling the affected area being tested, the cover 12 and swab 
18 with the sample are re-inserted into the sample unit cylinder 14. The sample unit cylinder 14 has three indicator 
markings 22 on its exterior surface. When the cover 12 with swab 18 is reinserted into the sample unit cylinder 14, it 

10 is moved downwardly'longitudinally to the second mark, and the cover is twirled twice, breaking into the first containment 
unit 30 with Reagent A 36. The cover 12 is then moved downwardly longitudinally to the third mark and twirled twice 
more, breaking into the second coptainment unit 32 with Reagent B 38. The- plunger is then depressed fully in a 
downwardly longitudinal manner breaking into the bottom chamber 34 with Reagent tablet C : and is then twirled, 
moistening the reagent tablet C 40 at the bottom of the microtube test unit 16. The cover 12 with swab 18, having all 

*5 -three reagents thereon and mixed with the sample on the swab : is withdrawn upwardly and longitudinally into the 
sample unit cylinder 14. 

[0069] The microtube test unit 1 6 is then detached, if desired, from the sample unit cylinder 1 4 at break point 26 by 
means of the finger grips 24. After removing the adhesive-backed aluminum foil seal 20, the microtube test unit 16 is 
then covered with the adhesive cap 20 and counted, such as by a luminometer 44 (see Fig. 5). To ensure proper 

20 reacting of all samples, the semi-rigid plastic sample unit cylinder may also be squeezed by hand. 

[0070] After testing, the entire apparatus 10 may be easily disposed of. Further, before use, the entire test apparatus 
10 may be easily carried and stored in the user's pocket or a portable, lightweight carrying case. The unique single 
use sequential unit dose containment system 49 within the microtube test unit 1 6 allows for easy storage and portability, 
without mixing of the reagent chemicals and possible spoilage of the chemicals therein. 

25 [0071] The following examples are provided to illustrate optional uses of the sample and test kit apparatus and 
method: 

EXAMPLE 1 

so [0072] Total Hygienic Test - Total sanitation ATP monitoring test kit: Pocket Swab™, (a trademark of Charm Sci- 
ences, Inc., Maiden, Massachusetts). The swab contains water or cleaning solution (e.g. detergent, such as an anionic- 
like sodium lauryl sulfate, a non-ionic like Triton X-100, a quaternary ammonium like benzalkonium chloride at 
0.01 -0.3%, for swabbing biofilm and dried microbial film. 

[0073] The chamber's ingredients are Buffer A: (0.1-0.3 ml) buffer containing phosphoric acid 0.05% and anionic 
35 detergents (0.1%) for rapid release of ATP from microorganisms. The buffers could be acids: e.g., trichloroacetic acid 
or phosphoric acid at 0.01 -0.5%, pH 1 -3 (e.g. 0.1% phosphoric acid pH 2 and 0.5% Triton X-1 00), or neutral to alkaline 
pH buffers such as tris, tricine or carbonate. Detergents can be anionic (sodium lauryl sulfate), neutral (Triton X-100) 
or cationic (like quaternary ammonium). 

[0074] The indicator dye: pH indicator such as phenol red (PR) or bromocresol purple (BCP) at 0.0001-0.001%, just 
40 enough to be visible to the naked eye. The BCP is yellow in Buffer A, it changes to blue in Step 2 when B and A are 
mixed, and remains blue in Step 3 when A and B are mixed with Reagent C. 

[0075] Buffer B is comprised of a neutralizer buffer to optimize the luciferin-luciferase reaction, e.g. 0.05-0.2M of tris, 
tricine or other biological buffers. Optionally, it is possible to combine Buffer A with Buffer B. 

[0076] Tablet C contains luciferase and luciferin substrate for detection of ATP. These ingredients are stabilized in a 
« tablet format (see U.S. Patents 4,239,745, 4,239,852, 5,209,311 , 5,283,180, 5,354,663, and 5,374 ,535). 

[0077] EXAMPLE OF RESULTS ENCLOSED AS APPENDIX 1 : Sanitation results (RLU) vs. the presence of various 
microorganism on surfaces in a processing food plant. 
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APPENDIX 1 
[0078J 
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T3bte Example ol results lof the PocketSwab »n processing food plant 

SPC - standard plate count tor total aerobic bactena 
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EXAMPLE 2 

[0079] Testing residual raw milk/meat/fish. This test measures the activity of phosphatase as indicative of raw tissue, 
milk or serum in cooked produce (e.g. pasteurized milk, cooked meat salami, cold cuts, smoked fish). It also can be 
5 used to detect cross-contamination from raw material in processing surfaces and equipment intended for finishing 
products. 

[0080] Commercial name - CHEF Test™ (a trademark of Charm Sciences, Inc., of Maiden, Massachusetts). ALK 
Test™, Cross-contamination test. 

[0081 ] The swab can be dry for sampling wet surfaces, or is moistened with water/buffer for meat products and solid 
10 dairy products, like cheese. 

[0082] The chamber ingredients include in Chamber A, a water or saline buffer, pH 6-10 with preservatives (e.g. 
benzoic acid, sorbate), and a pH indicator such as phenol red at 0.001%. 

[0083] The second chamber contains tablet MP, with Tropix phosphatase substrate (CPD, a product of Tropix, Mass.), 
freeze dried and made into a tablet. 
15 [0084] Chamber 3 contains a stopping solution (0.0025-0.025M EDTA, 0.05-0.2M Tris base or other biological buffers, 
0.1 -0.3 NaCI, pH 8-11). 

EXAMPLE OF RESULTS AS ENCLOSED IN APPENDIX 2: Study of CHEF Test™ Performance in testing cooked 
ground beef hamburgers. 

20 APPENDIX 2 

Study of CHEF Test™ Performance in Heat Processing of Ground Beef 

[0085] Purpose: To demonstrate the CHEF (Cooking Heat Efficiency) Test™'s performance, precision and accuracy 
25 in predicting doneness of cooked ground beef. Inadequate cooking has been the major cause of stomach poisoning 
from pathogenic bacteria like E.coli and salmonella. 

[0086] Introduction: The CHEF Test'" uses the presence of phosphatase activity to determine whether cooked 
meats have met CFR specified cooking temperatures. Acid phosphatase as an indicator for cooking has been reported 
in previous literature. 

30 [0087] Principle: The CHEF Test™ uses a chemiluminescent substrate for rapid determination of phosphatase ac- 
tivity. The procedure includes the sampling step, which includes using a wet swab to sample the core of the meat (after 
splitting the meat sample to expose the inner core). Also, it can be used to swab an equipment surface (e.g.. a slicing 
machine) r or other surfaces to test for residual raw meat/milk. In the incubation step, the swab is brought into contact 
with the chemiluminescent substrate, e.g., CSPD, a Tropix product, for one to ten minutes at a temperature range from 

35 room temperature to 65°C, for example, 55°C for one minute. At the reading step, the reaction is terminated and 
stabilized by adding a stopping solution and immediately counting relative light units using a luminometer. 
[0088] Results: The average CHEF Test™ for raw beef is in the range of 15,000 to 20,000 RLU, while fully cooked 
beef gives results in the range of 0-300 RLU (see Table 3). Results for ground beef heated to various temperatures 
and hold times are listed in Table 2. 

40 [0089] Discussion: Using the results for fully cooked meat, a cut off for determining incompletely cooked meat can 
be set at the upper range (e.g. 300 RLU). In our field samples (Table 3) all the hamburgers were properly cooked (all 
results below 300 RLU). In our own cooking experiment, (Table 2), we effectively screen low temperature cooked 
products (Samples 1-4) from adequately processed and cooked products (Samples 5 and 6). 
[0090] Conclusion: The CHEF Test accurately detects raw meat and also can distinguish fully cooked meats from 

45 incompletely cooked meats. Meat processed at a temperature 2°C below CFR specifications and for thirty seconds 
too short a time (Sample 4), was identified as positive in this study. Samples properly processed, and hamburgers 
purchased from a local restaurant, were negative for residual raw meat. 
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[0091] Chemical and antibiotic residue test - Testing of residual antibiotics in milk : urine, and meats. 
[0092] The swab is dry for sampling of water, milk, meat serum or urine. 

[0093] The chamber ingredients are comprised of water or 0.005-0.1 phosphate buffer pH 5-8 in Chamber One. In 
Chamber Two : the tablet contains dried microorganisms, such as naturally luminescent bacteria such as P. phos- 
phoreum, (Canadian Pat #1103050) or, genetically modified bacteria (e.g. E.coli mutant used in theToxi-Chromotest 
EBPI, Ontario, Canada); a growth and maintenance nutrient (see USP5 ; 354 ; 663 incorporated herein by reference), 
and a growth or activity indicator like chromogen, which in the presence of an enzyme, such as D-galactosidase or 
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phosphatase, can produce color or luminescence (e.g., Tropix luminescence substrates: CSPD Galacton-Plus) 
[0094] Chamber Three contains an enhancing reagent, such as fluorescamine or Tropix enhancing reagents (Em- 
erald, Sapphire). * a * 

[0095] The procedure for this test comprises obtaining a test sample with the probe means, inserting the swab into 
the buffer compartment, inserting the swab into the buffer compartment, inserting it into the tablet compartment and 
the inserting the swab into the chromogen. It should be noted that the tablet and chromogen can be contained in a 
single compartment. 

[0096] The test samples should be incubated for 1-120 minutes and the luminescence then recorded Inhibition of 
luminescence indicates the presence of a chemical inhibitor in the sample. For example, using E.coli and Tropix Ga- 
lacton-plus substrate in E'Colite/ColiGel" media (a trademark of Charm Sciences, Inc., of Maiden, Massachusetts) 
can be used to detect antibiotics such as quinolones, and others. Using Bacillus stearothermophius, a variety of anti- 
biotics can be detected in about 60^1 20 minutes using color change or change in luminescence substrate 
[0097] Each test kit is fully packaged all in one device, including the reagents, which greatly simplifies the test making 
it user-friendly. The test utilizes simple steps which are controlled by the plunger and indicator marks, and has punc- 
turable seals, such as aluminum foil seals, that separate the various compartments. It eliminates the need to prepare 
reagents, and no pipettes or dispensers are needed. This device eliminates operational mistakes due to inaccurate 
pipettes. Since all the reagents, liquid and tablets, are individually packaged and sealed, under optimum conditions 
the test kit has excellent shelf life stability, with an expectation of over two month's stability at room temperature The 
tevldaviee can be easily carried and used in any place, for example, in a processing plant, without restrictions 
[0098] Thus, the test apparatus of the invention provides for a safe, convenient, lightweight and inexpensive test 
apparatus that may be stored for longer periods and easily transported for use. Further, the invention is easy neat and 
convenient to use. The prepackaged single use sequential unit dose containment system allows for fewer user errors 
in preparing reagent chemicals for use. While the single use packaging system of the invention is shown and described 
herein for the testing of ATP for sanitation purposes, it is recognized that the apparatus, system and method may be 
used for a wide variety of product applications. 

Claims 

1. A test apparatus for the detection of a test sample from or on a material, which apparatus comprises: 

a) an elongated tubular sample unit having: 

i) a probe means having a first and second end, with said first end to obtain a test sample in use to be 
collected from or on a material; 

ii) a chamber having a first and second open end and adapted to receive and retain therein prior to use 
and after use said probe means and having a cover for said first end of said chamber; and 

iii) means to move longitudinally said first end of said probe means within said chamber for use to selected 
use and non-use positions; 

b) a tubular test unit longitudinally aligned and attached to the second end of the chamber having a reagent 
transparent housing with a bottom having a perimeter, and having a first open and second closed end, said 
first end attached to said second open end of said chamber, said transparent housing composed of a trans- 
parent material adapted for use with or in a test instrument or visual observation for the identification of the 
test sample by colour or luminescence, and said perimeter being transparent throughout; and 

c) test sample reagent means to contact the test sample on said probe means comprising at least one sealed 
reagent package, characterised by a puncturable membrane adapted to be penetrated by the longitudinal 
movement of saidfirst end of the probe means, the test sample and the reagent means in combination providing 
a selected test for the detection of the test sample when the test sample and the reagent means are combined 
in said transparent housing in said test unit. 

2. The apparatus of claim 1 for the detection of adenosine triphosphate or phosphatase from a material or surface 
and wherein said first end of said probe means is pre-moistened and said reagent means comprises a plurality of 
test reagents to include: . 

a) a buffer solution with a detergent; and 

b) a reagent which comprises luciferase and a luciferin substrate for the detection of adenosine triphosphate 
or phosphatase in the sample. 
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3. The apparatus of claim 1 for the detection of phosphatase from a material or surface and wherein and said test 
reagent means comprises a plurality of test reagents to include: 

a) a water or saline buffer solution; 

b) a reagent which comprises a luminescent phosphatase substrate to measure the phosphatase on said test 
sample; and 

c) a biological buffer solution to stop the reaction of the phosphatase with the test sample. 

4. The apparatus of claim 3, wherein the one end of said probe means is pre-moistened. 

5. The apparatus of claim 1 for the detection of chemical biocides or antibiotic test samples and wherein the test 
reagent means comprises a plurality of test reagents to include: 

a) water or a buffer solution; 

b) a reagent which comprises a microorganism, a nutrient for the microorganism and a growth-activity indicator: 
and 

c) an enhancing reagent to enhance the test results and permit test measurement for detection. 

6. The apparatus of claim 1 , wherein the reagent means comprises luciferase and a luciferin substrate in the closed 
end of the transparent housing. 

7. The apparatus of claim 6, wherein the luciferase and luciferin substrate comprises a tablet. 

8. The apparatus of any one of the preceding claims, wherein said chamber is a sterile chamber. 

9. A combination of the test apparatus of any one of the preceding claims and a photometer to measure the emitted 
luminescence in said test unit for the detection of said test sample. 

10. The combination of claim 9, wherein said test unit is not detached and said test unit of the apparatus is placed in 
a photometer measuring chamber for the detection of test results. 

11 . A method for the detection by a user of a test sample from or on a material, in which said test sample is combined 
with test reagents to provide test results, which method comprises: 

a) providing an elongated, tubular, sterile test apparatus with a sample unit constructed and arranged to obtain 
a test sample to retain a probe means having a probe end therein, and a transparent closed end test unit at 
the one end to provide test results; 

b) removing said probe means and collecting the material to be tested to obtain a test sample on the probe 
means; 

c) inserting said probe means within said test apparatus; 

d) longitudinally and threadably moving said probe means in said test apparatus, with said test sample, be- 
tween a starting non-use position with the probe end within the sample unit and a use position with the probe 
end in the test unit: 

e) puncturing one or more packaged test reagents selected for the particular test method for the sample by 
the downwardly longitudinal threaded movement of the probe end of the probe means to provide a contacting 
of said test reagents and said test sample from said probe means in said test unit; and 

0 measuring a change in colour or luminescence within said transparent test unit. 

12. The method of claim 11 which includes providing a test method for the detection of adenosine triphosphate or 
phosphatase from a material surface and wherein the test reagent comprises a plurality of test reagents to include: 

a) a buffer solution with a detergent; 

b) neutralizing buffer solution: and 

c) a reagent which comprises luciferase and a luciferin substrate for the detection of adenosine triphosphatase 
or phosphatase in the sample. 

1 3. A test unit comprising a transparent bottom end and a unit dose reagent chamber for use in a test apparatus, which 
unit dose chamber comprises: 
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a) a cylinder having a one open end and an other opposite open end; 

b) a probe-puncturable membrane seal over the one end and the other end of the cylinder to form a sealed 
compartment; and 

c) a reagent composition for use in the detection of the test sample and sealed within the sealed compartment. 

14. The test unit of claim 13.. wherein the reagent composition is selected from the group consisting of: 

i) a detergent-containing buffered solution to release adenosine triphosphate or phosphatase from the test 
sample into the solution for testing; 
10 ii) a reaction stopping solution: and 

iii) a luciferin-luciferase or phosphatase substrate reagent. 

15. The test unit of claim 13 or claim 14, wherein the membrane seal comprises aluminium foil. 



15 



20 



16. The test unit of claim 13 or claim 14, wherein the reagent composition comprises a phosphoric acid buffer and an 
^anionic or non-ionic detergent. 

17. The test unit of claim 13 or claim 14, wherein the reagent composition includes a pH indicator. 

18. The test unit of claim 13 or claim 14, wherein the reagent composition includes a biological buffer solution to 
optimize a reaction for the detection of adenosine triphosphate or phosphatase. 

19. The test unit of claim 18, wherein the biological buffer comprises tris(hydroxymethyl) aminomethane (TRIS) or 
tricine. 

20. The test unit of claim 13, wherein the test unit comprises: a one open end: a closed bottom end; a probe-puncturable 
membrane over the one end; and the one end having threads forthreadable attachment of the test unit to the test 
apparatus, and the test unit having one or more separate, longitudinally-aligned unit dose reagent chambers. 

30 21 . The test unit of claim 20 : wherein the probe-puncturable membrane seal comprises aluminium foil. 

22. A combination of the test unit of claim 13 or claim 14 and a test apparatus for the detection of adenosine triphosphate 
or phosphatase in a test sample, which test apparatus includes a luciferin-luciferase or phosphatase substrate 
reagent for reaction with the released adenosine triphosphate or phosphatase in the solution. 



25 
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40 



23. The combination of claim 22, wherein the test apparatus includes a longitudinally movable probe to puncture the 
membrane seals to carry out the test. 

24. The combination of claim 22, wherein the test unit has a closed bottom end at the one end of the test apparatus, 
and wherein one or more unit dose reagent chambers are longitudinally positioned in the test unit. 

25. The combination of claim 24, wherein the test unit has an open top end with threads and a closed bottom end, 
and the test unit is removedly, threadably secured to one end of the test apparatus. 

^ 26. The combination of claim 25, wherein the top end of the test unit is sealed with a probe-puncturable membrane seal. 

27. The combination of claim 24, wherein the sealed compartment comprises the buffered-detergent solution and a 
luciferase and a luciferin reagent at the bottom end of the test unit 

50 28. The combination of claim 22, wherein the test apparatus includes a threadable means to move the probe spirally 
and longitudinally to puncture the membrane seals. 

29. A test apparatus for the detection of adenosine triphosphate or phosphatase in a test sample, by luminescence 
or colour, which test apparatus comprises: 

55 

a) a longitudinal test apparatus housing having a one end and an other end; 

b) a moveable probe within the housing to collect a test sample and arranged to puncture a membrane seal; 

c) a transparent test unit having a one end and a closed bottom end extendina from the one end of the hnusinn 
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for use in detecting luminescence or colour in the test sample, and a reagent to detect adenosine triphosphate 
or phosphatase, by colour or luminescence, at the closed bottom end; and 

d) one or more unit dose reagent chambers longitudinally positioned in the test unit, which reagent chamber 
comprises: 

5 

i) a cylinder having a one open end and an other opposite open end; 

ii) a probe-puncturable membrane seal at and over the one end and the other end of the cylinder to form 
a sealed compartment: and 

iii) a reagent composition for use in the detection of adenosine triphosphate or phosphatase in the test 
10 sample and sealed within the sealed compartment, which reagent composition comprises a buffered so- 
lution to release adenosine triphosphate or phosphatase from the test sample into the solution for subse- 
quent reaction with thejeagent tablet. 

30. The apparatus of claim 29, wherein the membrane seal comprises aluminium foil. 

15 

31 . -The apparatus of claim 29, wherein the reagent composition comprises a phosphoric acid and a detergent solution. 

32. The apparatus of claim 29 : wherein the test unit has an open top end with threads, and a closed bottom end and 
is removedly, threadably secured to one end of the test apparatus. 

20 

33. The apparatus of claim 29, wherein the one end of the test unit is sealed with a probe-puncturable membrane. 

34. The apparatus of claim 29 ; wherein the sealed compartment comprises a buffer-detergent solution and a luciferase 
and a luciferin substrate are at the bottom end of the test unit. 

25 

35. The apparatus of claim 34, wherein the luciferase and luciferin substrate comprise a reagent tablet. 

36. The apparatus of claim 29 ; which includes two sequential reagent unit dose chambers comprising: a first chamber 
containing the reagent solution to release phosphatase from the probe: and a second chamber containing a reagent 

so for the detection of the phosphatase in the test sample. 

37. The apparatus, combination, method, test unit of any one of the preceding claims, wherein the phosphatase is 
alkaline phosphatase. 

35 38. The apparatus, combination, method, test unit of any one of the preceding claims, wherein the phosphatase is 
acid phosphatase. 



Patentanspruche 

40 

1 . Testvorrichtung fur die Detektion einer Testprobe aus oder auf einem Material, welche Vorrichtung umfasst: 

a) eine langliche, tubulare Probeneinheit mit: 

45 i) einer Sondeneinrichtung mit einem ersten und einem zweiten Ende, wobei das erste Ende in Anwendung 

eine Testprobe enthalt, die aus oder auf einem Material gesammelt werden soil; 
ii) eine Kammer mit einem ersten und einem zweiten offenen Ende, die an das Aufnehmen und darin 
Halten der Sondeneinrichtung vor und nach der Verwendung angepasst ist und die eine Abdeckung fur 
das erste Ende der Kammer aufweist; und 

50 iii) Mittel zum longitudinalen Bewegen des ersten Endes der Sondeneinrichtung innerhalb der Kammer 

zum Wahlen von Betriebs- und Ruhepositionen, 

b) eine tubulare Testeinheit, die longitudinal am zweiten Ende der Kammer ausgerichtet und an dieses ange- 
heftet ist r mit einem transparenten Reagenzgehause mit einem Boden mit einem Perimeter und mit einem 

55 ersten offenen und einem zweiten geschlossenen Ende, wobei das erste Ende an das zweite offene Ende der 

Kammer angefugt ist, wobei das transparente Gehause aus einem transparenten Material besteht, das an die 
Verwendung mit oder in einem Testgerat oder in der visuellen Betrachtung fur die Identifikation der Testprobe 
mittels Fame oder Lumineszenz anqepasst ist, und wobei der Perimeter durchweg transparent ist; und 
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c) e.ne Testproben-Reagenzeinrichtung zum Kontaktieren derTestprobe auf der Sondeneinrichtung, umfas- 
send mmdestens eine versiegelle Reagenzverpackung, gekennzeichnet durch eine punktierbare Membran 
welche an das Penetrieren mittels longitudinaler Bewegung des ersten Endes der Sondeneinrichtung ange- 
passt ist, wobei die Testprobe und die Reagenzeinrichtung in Kombination einen gewahlten Test fur die De- 
tekiion der Testprobe bereitstellen, wenn die Testprobe und die Reagenzeinrichtung in dem transparenten 
Gehause derTesteinheit kombiniert bzw. vereint werden. 

2. Vorrichtung gemaB Anspruch 1 fur die Detektion von Adenosintriphosphat Oder Phosphatase aus einem Material 
Oder einer Oberflache, worin das erste Ende der Sondeneinrichtung vorbefeuchtet ist und worin die Reagenzein- 
richtung eine Vielzahl von Testreagenzien umfasst, die einschlieBen: 

a) eine Pufferlosung mit einem Detergens; und 

b) ein Reagenz, das Luziferase und ein Luziferin-Substrat fur die Detektion von Adenosintriphosphat oder 
einer Phosphatase in der Probe umfasst. 

3. .Vorrichtung gemaB Anspruch 1 fur die Detektion einer Phosphatase aus einem Material oder einer Oberflache 

worm die Testreagenzeinrichtung eine Vielzahl von Testreagenzien umfasst, die einschlieBen: 

a) eine wassrige oder salzige Pufferlosung; 

b) ein Reagenz, das ein lumineszentes Phosphatase-Substrat umfasst, urn die Phosphatase auf derTestprobe 
zu messen; und 

c) eine biologische Pufferlosung, urn die Reaktion der Phosphatase mit derTestprobe abzustoppen. 

4. Vorrichtung gemaB Anspruch 3, worin das eine Ende der Sondeneinrichtung voibefeuchtet ist. 

5. Vorrichtung gemaB Anspruch 1 zur Detektion chemischer Biozide oder antibiotischer Testproben, worin die Test- 
reagenzeinrichtung eine Vielzahl von Testreagenzien umfasst, die einschlieBen: 

a) Wasser oder eine Pufferlosung; 

b) ein Reagenz, das einen Mikroorganismus, einen Nahrstoff fur den Mikroorganismus und einen Indikator 
der Wachstumsaktivitat umfasst; und 

c) ein verstarkendes Reagenz, urn die Testergebnisse zu fordern und die Testmessung zur Detektion zu ae- 
statten. 3 

6. Vorrichtung gemaB Anspruch 1 , worin die Reagenzeinrichtung Luziferase und ein Luziferin-Substrat im geschlos- 
senen Ende des transparenten Gehauses umfasst. 

7. Vorrichtung gemaB Anspruch 6, worin die Luziferase und das Luziferin-Substrat eine Tablett umfassen. 

8. Vorrichtung nach einem der vorstehenden Anspriiche, worin die Kammer eine sterile Kammer ist. 

9. Eine Kombination der Testvorrichtung nach einem der vorstehenden Anspriiche und eines Photometers urn die 
emittierte Lumineszenz in der Testeinheit fur die Detektion derTestprobe zu messen. 

10. Kombination gemaB Anspruch 9, worin die Testeinheit nicht separiert wird und worin die Testeinheit der Vorrichtung 
in eine Messkammer eines Photometers fur die Detektion der Testergebnisse eingebracht wird. 

11. Verfahren zur Detektion einer Testprobe aus oder auf einem Material durch einen Anwender, worin die Testprobe 
mit Testreagenzien kombiniert wird, urn Testergebnisse bereitzustellen, welches Verfahren umfasst. 

a) Bereitstellen einer langlichen, tubularen, sterilen Testvorrichtung mit einer Probeneinheit, die so konstruiert 
und angeordnet ist, urn eine Testprobe zu erhalten und eine Sondeneinrichtung mit einem Sondenende darin 
zu halten, und einetransparente Testeinheit mit geschlossenem Ende an dem einen Ende, urn Testerqebnisse 
bereitzustellen; 

b) Entfernen der Sondeneinrichtung und Sammeln des zu testenden Materials zum Erhalt einer Testprobe auf 
der Sondeneinrichtung; 

c) Insertieren der Sondeneinrichtung in die Testvorrichtung; 

d) longitudinales und drehendes Bewegen der Sondeneinrichtung in der Testvorrichtunn mit rter T«stnrnh e 
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zwischen einer anfanglichen Ruheposition, in der sich das Sondenende in der Probeneinheit befindeL und 
einer Betriebsposition, in der sich das Sondenende in der Testeinheit befindet; 

e) Perforieren bzw. Punktieren eines oder mehrerer verpackter Testreagenzien, ausgewahlt fur das spezielle 
Testverfahren fur die Probe, mit Hilfe der nach unten gerichteten, longitudinalen : drehenden Bewegung des 
Sondenendes der Sondeneinrichtung, um ein Kontaktieren der Testreagenzien und der Testprobe aus der 
Sondeneinrichtung in der Testeinheit bereitzustellen; und 

f) Messen einer Farbveranderung oder von Lumineszenz in der transparenten Testeinheit. 

12. Verfahren gemaB Anspruch 11 , das das Bereitstellen eines Testverfahrens fur die Detektion von Adenosintriphos- 
phat oder Phosphatase von einer Materialoberflache bereitstellt, und worin die Testreagenzien eine Vielzahl von 
Testreagenzien umfassen, die einschlieBen: 

a) eine Pufferlosung mit einem Detergens; 

b) eine neutralisierende Pufferlosung; und 

c) ein Reagenz, das Luzif erase und ein Luziferin-Substrat umfasst fur die Detektion von Adenosintriphosphat 
oder Phosphatase in der Probe. 

13. Testeinheit, umfassend ein transparentes Bodenende und eine Einheitsdosis-Reagenzkammer, fur die Verwen- 
dung in einer Testvorrichtung, welche Einheitsdosis-Kammer umfasst: 

a) einen Zylinder mit einem offenen Ende und einem gegenuberliegenden offenen Ende; 

b) ein Sonden-perforierbares Membransiegel iiber dem einen Ende und dem anderen Ende des Zylinders zur 
Bildung eines vers iege It en Kompartiments; und 

c) eine Reagenzzusammensetzung fur die Verwendung in der Detektion der Testprobe, versiegelt in dem 
versiegelten Kompartiment 

14. Testeinheit gemaB Anspruch 13, worin die Reagenzzusammensetzung ausgewahlt istaus der Gruppe, bestehend 

aus: 

i) eine Detergens enthaltende, gepufferte Losung zur Freisetzung von Adenosintriphosphat oder Phosphatase 
aus der Testprobe in die Losung zum Testen; 

ii) eine Stopplosung fur die Reaktion; und 

iity.ein Luziferin/Luziferase- oder Phosphatase-Substrat als Reagenz. 

15. Testeinheit gemaB Anspruch 13 oder Anspruch 14, worin das Membransiegel eine Aluminiumfolie umfasst. 

16. Testeinheit gemaB Anspruch 13 oder Anspruch 14 ; worin die Reagenzzusammensetzung einen Phosphorsaure- 
puffer und ein anionisches oder nicht ionisches Detergens umfasst. 

17. Testeinheit gemaB Anspruch 13 oder Anspruch 14, worin die Reagenzzusammensetzung einen pH-lndikator um- 
fasst. 

18. Testeinheit gemaB Anspruch 13 oder Anspruch 14, worin die Reagenzzusammensetzung eine biologische Puf- 
ferlosung umfasst, um eine Reaktion zur Detektion von Adenosintriphosphat oder Phosphatase zu optimierten. 

1 9. Testeinheit gemaB Anspruch 1 8, worin der biologische Puffer Tris(hydroxymethyl)aminomethan (TRIS) oder Tricin 

umfasst. 

20. Testeinheit gemaB Anspruch 13, worin die Testeinheit umfasst: ein offenes Ende; ein geschlossenes Bodenende; 
eine Sonden-punktierbare Membran iiber dem einen Ende; und worin das eine Ende Windungen bzw. ein Gewinde 
fur die Befestigung der Testeinheit uber ein Gewinde an die Testvorrichtung aufweist und worin die Testeinheit 
eine oder mehrere separate, longitudinal ausgerichtete Einheitsdosis-Reagenzkammem aufweist. 

21. Testeinheit gemaB Anspruch 20, worin das Sonden-punktierbare Membransiegel eine Aluminiumfolie umfasst. 

22. Eine Kombination der Testeinheit gemaB Anspruch 13 oder Anspruch 14 und einer Testvorrichtung zur Detektion 
von Adenosintriphosphat oder Phosphatase in einer Testprobe, welche Testvorrichtung ein Luziferin/Luziferase- 
oder Phosphatase-Substrat-Reagenz zur Reaktion mit dem freigesetzten Adenosintriphosphat oder der Phospha- 
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tase in Losung umfasst. 

23. Kombination gemaB Anspruch 22, worin die Testvorrichtung eine longitudinal bewegliche Sonde zum Punktieren 
der Membransiegel zur Durchfuhrung des Tests umfasst. 

24. Kombination gemaB Anspruch 22 ; worin die Testeinheit ein geschlossenes Bodenende an dem einen Ende der 
Testvorrichtung aufweist und worin eine oder mehrere Einheitsdosis-Reagenzkammer(n) longitudinal in der Te- 
steinheit angeordnet sind. 

25. Kombination gemaB Anspruch 24, worin die Testeinheit ein offenes oberes Ende mit Windungen bzw. einem Ge- 
winde und ein geschlossenes Bodenende aufweist und worin die Testeinheit entfernbar uber ein Gewinde an einem 
Ende der Testvorrichtung befestigt bzw. gesichert ist. 

26. Kombination gemaB Anspruch 25, worin das obere Ende der Testeinheit mit einem Sonden-punktierbaren Mem- 
bransiegel versiegelt ist. 

'27. Kombination gemaB Anspruch 24, worin das versiegelte Kompartiment die gepufferte Detergenslosung, eine Lu- 
ziferase und ein Luziferin-Reagenz am Bodenende der Testeinheit enthalt. 

28. Kombination gemaB Anspruch 22, worin die Testvorrichtung eine Gewindeeinrichtung zum spiralformigen und 
longitudinalen Bewegen der Sonde umfasst, urn die Membransiegel zu punktieren. 

29. Testvorrichtung zur Detektion von Adenosintriphosphat oder Phosphatase in einer Testprobe mittels Lumineszenz 
oder Farbe, welche Testvorrichtung umfasst: 

a) ein longitudinales Gehause der Testvorrichtung mit einem Ende und einem anderen Ende; 

b) eine bewegliche Sonde in dem Gehause, urn eine Testprobe zu sammeln, die so angeordnet ist, dass sie 
ein Membransiegel punktiert; 

c) eine transparente Testeinheit mit einem Ende und einem geschlossenen Bodenende, die sich aus dem 
einen Ende des Gehauses erstreckt, fur die Verwendung beim Detektieren von Lumineszenz oder Farbe in 
der Testprobe, und ein Reagenz, urn Adenosintriphosphat oder Phosphatase mittels Farbgebung oder Lumi- 
neszenz am geschlossenen Bodenende zu detektieren; und 

d) eine oder mehrere Einheitsdosis-Reagenzkammer(n), die longitudinal in der Testeinheit angeordnet sind, 
welche Reagenzkammer(n) umfasst bzw. umfassen: 

i) einen Zylinder mit einem offenen Ende und einem anderen, gegenuberliegenden offenen Ende, 

ii) einem Sonden-punktierbaren Membransiegel an und uber dem einen Ende und dem anderen Ende 
des Zylinders zur Bildung eines versiegelten Kompartiments; und 

iii) eine Reagenzzusammensetzung fur die Verwendung bei der Detektion von Adenosintriphosphat oder 
Phosphatase in der Testprobe, versiegelt in dem versiegelten Kompartiment, welche Reagenzzusammen- 
setzung eine gepufferte Losung zur Freisetzung von Adenosintriphosphat oder Phosphatase aus derTest- 
probe in die Losung zur anschlieBenden Reaktion mit der Reagenztablette umfasst. 

30. Vorrichtung gemaB Anspruch 29, worin das Membransiegel Aluminiumfolie umfasst. 

31 . Vorrichtung gemaB Anspruch 29, worin die Reagenzzusammensetzung eine Phosphorsaure und eine Detergens- 
losung umfasst. 

32. Vorrichtung gemaB Anspruch 29, worin die Testeinheit ein offenes oberes Ende mit Windungen bzw. einem Ge- 
winde und ein geschlossenes Bodenende aufweist und entfernbar uber ein Gewinde an einem Ende der Testvor- 
richtung befestigt bzw. gesichert ist. 

33. Vorrichtung gemaB Anspruch 29, worin das eine Ende der Testeinheit mit einer Sonden-punktierbaren Membran 
versiegelt ist. 

34. Vorrichtung gemaB Anspruch 29, worin das versiegelte Kompartiment eine Puffer/Detergens-Losung umfasst und 
eine Luzif erase und ein Luziferin-Substrat sich am Bodenende der Testeinheit befinden. 
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35. Vorrichtung gema(3 Anspruch 34, worin die Luziferase und das Luziferin-Substrat eine Reagenztablette umfassen. 

36. Vorrichtung gemaft Anspruch 29, die zwei aufeinanderf olgende EinheitSdosis-Reagenzkammern umfasst. umfas- 
send: eine erste Kammer, enthaltend die Reagenzlosung, um Phosphatase aus der Sonde freizusetzen; und eine 
zweite Kammer enthaltend ein Reagenz fur die Detektion der Phosphatase in der Testprobe. 

37. Vorrichtung, Kombination, Verfahren und Testeinheit nach einem der vorstehenden Ansprtiche, worin die Phos- 
phatase die alkalische Phosphatase ist. 

38. Vorrichtung, Kombination, Verfahren und Testeinheit nach einem der vorstehenden Ansprtiche, worin die Phos- 
phatase die saure Phosphatase ist. 



Revendications 

15 

1. Dispositif d'essai pour la detection d'un echantillon d'essai venant d'un materiau ou sur un materiau, ce dispositif 
comprenant : 



a) une unite d'echantiilon tubulaire allongee comportant : 

i) des moyens formant sonde comportant une premiere et une deuxieme extremites, ladite premiere ex- 
tremite servant a obtenir un echantillon d'essai lors de ('utilisation, devant etre recueiili a partir d'un ma- 
teriau ou sur celui-ci ; 

ii) une chambre comportant une premiere et une deuxieme extremites ouvertes, et adaptee pour recevoir 
et conserver a Pinterieur de celle-ci } avant I'utilisation et apres I'utitisation, lesdits moyens formant sonde 
et comportant un capot pour ladite premiere extremite de ladite chambre ; et 

iii) des moyens pour depiacer longitudinalement ladite premiere extremite desd its moyens formant sonde 
a Pinterieur de ladite chambre pour I'utilisation vers des positions d'utilisation et de non-utilisation 
selectionnees ; 

b) une unite d'essai tubulaire longitudinalement alignee et fixee a la deuxieme extremite de la chambre com- 
portant un boitier transparent de reactif avec un fond ayant un certain perimetre, et comportant une premiere 
extremite ouverte et une deuxieme extremite fermee, ladite premiere extremite etant fixee a ladite deuxieme 
extremite ouverte de ladite chambre, (edit boitier transparent etant compose d'un materiau transparent adapte 
pour etre utilise avec ou dans un instrument d'essai ou pour I'observation visuelle pour Identification de 
I'echantillon d'essai par la couleur ou la luminescence, ledit perimetre etant partout transparent ; et 

c) des moyens format reactif d'echantiilon d'essai pour venir en contact avec I'echantillon d'essai sur lesdits 
moyens formant sonde, comprenant au moins un ensemble de reactif scelle, caracterise par une membrane 
pouvant etre percee adaptee pour etre penetree par le mouvement longitudinal de ladite premiere extremite 
des moyens formant sonde, I'echantillon d'essai et les moyens formant reactif permettant en combinaison un 
essai selectionne pour la detection de I'echantillon d'essai lorsque I'echantillon d'essai et les moyens formant 
reactif sont combines dans ledit boitier transparent dans ladite unite d'essai. 



2. Dispositif selon la revendication 1 pour la detection d'adenosine triphosphate ou de phosphatase a partir d'un 
45 materiau ou d'une surface, et dans lequel ladite premiere extremite desdits moyens formant sonde est pre-humi- 

difiee et lesdits moyens formant reactif comprennent une pluralite de reactifs d'essai, de facon a comprendre : 

a) une solution tampon avec un detergent ; et 

b) un reactif qui comprend de la luciferase et un substrat de type luciferine pour la detection d'adenosine 
50 triphosphate ou de phosphatase dans I'echantillon. 



3. Dispositif selon la revendication 1 pour la detection de phosphatase a partir d'un materiau ou d'une surface, et 
dans lequel lesdits moyens formant reactif d'essai comprennent une pluralite de reactifs d'essai, de facon a 
comprendre : 

55 

a) de i'eau ou une solution tampon saline 

b) un reactif qui comprend un substrat de phosphatase luminescent pour mesurer la phosphatase sur ledit 
echantillon d'essai ; et 
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c) une solution tampon biologique pour arreter la reaction de la phosphatase avec I'echantillon d'essai. 

4. Dispositif selon la revendication 3, dans lequel la premiere extremite Sesdits moyens formant sonde est pre-hu- 
midifiee. f 

5. Dispositif selon la revendication 1 pour la detection de biocides chimiques ou d'echantillons d'essai d'antibiotiques, 
et dans lequel les moyens formant reactif d'essai comprennent une pluralite de reactifs d'essai, de facon a' 
comprendre : 

a) de I'eau ou une solution tampon ; 

b) un reactrf quicomprend un micro-organisme, un nutriment pour le micro-organisme et un indicateurd'activite 
de croissance : et 

c) un reactif de renforcement pour renforcer les resultats d'essai et permettre la mesure d'essai pour la de- 
tection. 



6. ^Dispositif selon la revendication 1, dans lequel les moyens formant reactif comprennent de la luciferase et un 

substrat de type luciferine dans I'extremite fermee du boTtier transparent. 

7. Dispositif selon la revendication 6, dans lequel la luciferase et le substrat de type luciferine constituent une pastille. 

8. Dispositif seion I'une quelconque des revendications precedentes, dans lequel ladite chambre est une chambre 
sterile. 



9. Combinaison du dispositif d'essai selon I'une quelconque des revendications precedentes et d'un photometre pour 
mesurer la luminescence emise dans ladite unite d'essai pour la detection dudit echantillon d'essai. 

10. Combinaison selon la revendication 9, dans laqueile ladite unite d'essai n'est pas detachee et ladite unite d'essai 
du dispositif est disposee dans une chambre de mesure de photometre pour la detection de resultats d'essai. 

1 1 . Procede pour la detection par un utilisateur d'un echantillon d'essai a partir d'un materiau ou sur un materiau, dans 
lequel ledit echantillon d'essai est combine avec des reactifs d'essai pour produire des resultats d'essai, ce procede 
comprenant les etapes consistant a : 

a) munirun dispositif d'essai sterile allonge tubulaire d'une unite d'echantiltonconstruite etconfigureede facon 
a obtenir un echantillon d'essai pour maintenir des moyens formant sonde comportant une extremite de sonde 
a I'interieur de celle-ci f et une unite d'essai a extremite fermee transparente a la premiere extremite pour 
delivrer des resultats d'essai ; 

b) retirer lesdits moyens formant sonde et recueillir le materiau devant etre essaye pour obtenir un echantillon 
d'essai sur les moyens formant sonde ; 

c) inserer lesdits moyens formant sonde a I'interieur dudit dispositif d'essai ; 

d) depiacer longitudinaiement et par vissage lesdits moyens formant sonde dans ledit dispositif d'essai, avec 
ledit echantillon d'essai, entre une position de non-utilisation de depart avec I'extremite de sonde a I'interieur 
de I'unite d'echantillon et une position d'utilisation avec I'extremite de sonde dans I'unite d'essai ; 

e) percer un ou plusieurs reactifs d'essai emballes selectionnespour le procede d'essai particulier pour I'echan- 
tillon grace au mouvement de vissage longitudinal vers le bas de I'extremite de sonde des moyens formant 
sonde pour realiser une mise en contact desdits reactifs d'essai et dudit echantillon d'essai a partir desdits 
moyens formant sonde dans ladite unite d'essai ; et 

f) mesurer un changement de couleur ou de luminescence a I'interieur de ladite unite d'essai transparente. 

Procede selon la revendication 1 1 , qui comprend la realisation d'un procede d'essai pour la detection d'adenosine 
triphosphate ou de phosphatase a partir d'une surface de materiau, et dans lequel le reactif d'essai comprend une 
pluralite de reactifs d'essai, de facon a comprendre : 

a) une solution tampon avec un detergent ; 

b) une solution tampon de neutralisation ; et 

c) un reactif qui comprend de la luciferase et un substrat de type luciferine pour la detection d'adenosine 
triphosphatase ou de phosphatase dans I'echantillon. 



12 
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13. Unite d'essai comprenant une extremite inferieure transparente etunechambre de reactif dedose unitaire destinee 
a etre utilisee dans un dispositif d'essai, cette chambre de dose unitaire comprenant : 

a) un cylindre comportant une extremite ouverte et une autre extremite ouverte opposee ; 
5 b) un scellement a membrane pouvant etre perce par une sonde au-dessus de la premiere extremite et de 

I'autre extremite du cylindre de facon & former un compartiment scelle ; et 

c) une composition de reactif destinee a etre utilisee dans la detection de I'echantillon d'essai et scellee a 
I'interieur du compartiment scelle. 

io 14. Unite d'essai selon la revendication 13, dans laquelle la composition de reactif est selectionnee parmi le groupe 
comprenant : 

i) une solution tamponnee contenant un detergent pour liberer de I'adenosine triphosphate ou de la phospha- 
tase a partir de i'echantillon d'essai dans la solution pour I'essai ; 
'5 ij) une solution d'arret de reaction ; et 

hi) un reactif de type luciferine-luciferase ou de type substrat de phosphatase. 

15. Unite d'essai selon la revendication 13 ou la revendication 14, dans laquelle le scellement a membrane comprend 
une feuilie d'aiuminium. 

20 

16. Unite d'essai selon la revendication 13 ou la revendication 14 } dans laquelle la composition de reactif comprend 
un tampon d'acide phosphorique et un detergent anionique ou non-ionique. 

17. Unite d'essai selon la revendication 13 ou la revendication 14, dans laquelle la composition de reactif comprend 
25 un indicateur de pH. 

18. Unite d'essai selon la revendication 13 ou la revendication 14, dans laquelle la composition de reactif comprend 
une solution tampon biologique pour optimiser une reaction pour la detection d'adenosine triphosphate ou de 
phosphatase. 

30 

19. Unite d'essai selon la revendication 18, dans laquelle le tampon biologique comprend du trts(hydroxymethyl)ami- 
nomethane (TRIS) ou de la tricine. 

20. Unite d'essai selon la revendication 13, dans laquelle I'unite d'essai comprend : une extremite ouverte ; une ex- 
35 tremite inferieure fermee ; une membrane pouvant etre perceepar une sonde au-dessus de la premiere extremite ; 

et la premiere extremite comporte des filetages pour la fixation par vissage de I'unite de d'essai au dispositif d'essai, 
et I'unite d'essai comporte une ou plusieurs chambres de reactif de dose unitaire separees longitudinalement 
alignees. 

40 21 . Unite d'essai selon la revendication 20, dans laquelle le scellement a membrane pouvant etre perce par une sonde 
comprend une feuilie d'aiuminium. 

22. Combinaison de I'unite d'essai selon la revendication 13 ou la revendication 14 et d'un dispositif d'essai pour la 
detection d'adenosine trisphosphate ou de phosphatase dans un echantillon d'essai, ce dispositif d'essai compre- 

45 nant un reactif de type luciferine-luciferase ou de type substrat de phosphatase pour la reaction avec I'adenosine 

trisphosphate liberees ou la phosphatase dans la solution. 

23. Combinaison selon la revendication 22, dans laquelle le dispositif d'essai comprend une sonde pouvant se deplacer 
longitudinalement pour percer les scellements & membrane pour effectuer I'essai. 

50 

24. Combinaison selon la revendication 22, dans laquelle I'unite d'essai comporte une extremite inferieure fermee a 
la premiere extremite du dispositif d'essai, et dans laquelle une ou plusieurs chambres de reactif de dose unitaire 
sont positionnees longitudinalement dans I'unite d'essai. 



55 25. Combinaison selon la revendication 24, dans laquelle I'unite d'essai comporte une extremite superieure ouverte 
avec des filetages et une extremite inferieure fermee, et I'unite d'essai est fixee de facon amovible et vissable a 
une extremite du dispositif d'essai. 
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26. Combinaison selon la revendication 25, dans laquelle I'extremite superieure de I'unite d'essai est scellee avec un 
scellement a membrane pouvant etre perce par une sonde. 

27. Combinaison selon la revendication 24, dans laquelle le compartiment scelle comprend la solution de detergent 
tamponnee et une luciferase et un reactif de type luciferine a rextremite inferieure de I'unite d'essai. 

28. Combinaison selon la revendication 22, dans laquelle le dispositif d'essai comprend des moyens vissables pour 
deplacer la sonde en spirale et longitudinalement pour percer les scellements a membrane. 

29. Dispositif d'essai pour la detection d'adenosine triphosphate ou de phosphatase dans un echantillon d'essai, par 
la luminescence ou la couleur, ce dispositif d'essai comprenant : 



a) un boitier de dispositif d^essai longitudinal comportant une extremite et une autre extremite ; 

b) une sonde mobile a I'interieur du boitier pour recueillir un echantillon d'essai et configuree de facon a percer 
un scellement a membrane ; 

_ c) une unite d'essai transparente comportant une extremite et une extremite inferieure fermee s'etendant a 
partir de la premiere extremite du boitier, destinee a etre utilisee pour detecter une luminescence ou une 
couleurdans I'echantillon d'essai, et un reactif pour detecter de I'adenosine triphosphate ou une phosphatase, 
par la couleur ou la luminescence, a I'extremite inferieure fermee ; et 

d) une ou plusieurs chambres de reactif de dose unitaire positionnees longitudinalement dans I'unite d'essai, 
ces chambres de reactif comprenant : 

i) un cylindre comportant une extremite ouverte et une autre extremite ouverte opposee ; 

ii) un scellement a membrane pouvant etre perce par une sonde a et sur la premiere extremite et I'autre 
extremite du cylindre de facon a former un compartiment scelle ; et 

iii) une composition de reactif destinee a etre utilisee dans la detection d'adenosine triphosphate ou de 
phosphatase dans I'echantillon d'essai et scellee a I'interieur du compartiment scelle, cette composition 
de reactif comprenant une solution tamponnee pour liberer de I'adenosine triphosphate ou de la phos- 
phatase a partir de I'echantillon d'essai dans la solution pour I'essai pour une reaction ufterieure avec la 
pastille de reactif. 

30. Dispositif selon la revendication 29, dans lequel le scellement a membrane comprend une feuille d'aluminium. 

31 . Dispositif selon la revendication 29, dans lequel la composition de reactif comprend un acide phosphorique et une 
solution de detergent. 

32. Dispositif selon la revendication 29, dans lequel I'unite d'essai comporte une extremite superieure ouverte avec 
des filetages, et une extremite inferieure fermee, et est fixee de facon amovible et vissable a une extremite du 
dispositif d'essai. 

33. Dispositif selon la revendication 29, dans lequel la premiere extremite de I'unite d'essai est scellee avec une mem- 
brane pouvant etre percee par une sonde. 

34. Dispositif selon la revendication 29, dans lequel le compartiment scelle comprend une solution de detergent tam- 
pon, et une luciferase et un substrat de type luciferine se trouvent a I'extremite inferieure de I'unite d'essai. 

35. Dispositif selon la revendication 34, dans lequel la luciferase et le substrat de type luciferine comprend une.pastille 
de reactif. 

36. Dispositif selon la revendication 29, qui comprend deux chambres de dose unitaire de reactif sequentielies, 
comprenant : une premiere chambre contenant la solution de reactif pour liberer une phosphatase a partir de la 
sonde ; et une deuxieme chambre contenant un reactif pour la detection de la phosphatase dans I'echantillon 
d'essai. 

37. Dispositif, combinaison, procede, unite d'essai selon I'une quelconque des revendications precedentes, dans les- 
quels la phosphatase est une phosphatase alcaline. 

38. Dispositif, combinaison, procede, unite d'essai selon I'une quelconque des revendications precedentes. dans les- 
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quels la phosphatase est une phosphatase acide. 

5 

w 

15 
20 
25 
30 
35 
40 
45 



55 



EP 0 861 330 B1 




THIS PAGE BLANK (uspto) 



EP 0 861 330 B1 




THIS PAGE BLANK (Uspto) 



EP 0 861 330 B1 




BEST AVAILABLE COPY 



> 



THIS PAGE BLANK (uspto) 



I 



EP 0 861 330 B1 



20 




FIG 7 



50 




-52 



54 



50 



52- 



- 54 



18, 



t 



56 



FIG.8B 



FIG. 8 



dfcbT AVAILABLE GOPY 



► 



THIS PAGE BLANK ospto) 



4 



